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CENERAL REQUI REMENTS FOR GROUND ELECTRONI C EQUI PIVENT

1.0 SCOPE

1.1 Scope. This docunent establishes standard electrical,
el ectronic, and mechanical requirenments for ground electronic
equi prent .

1.2 Application. The requirenments of this standard shall apply to
equi pnent devel oped or fabricated to Government specifications,
i ncl udi ng commercial production (original equipnment nmanufacture
(CEM) items. \Wen applied to CEMitens, the requirement of this
docunent shall serve as a basis of selection anong conparably
perform ng equi pnent.

1.3 Contracting Officer's Technical Representative,. The
Contracting Officer's Technical Representative (CoTR)shall provide
the final Interpretation of any conflict between this standard and
specific contract requirenents.

1.4 Waivers. Any request for waiver of specific requirenments of
this standard shall be submtted in witing to the COIR and to the
Contracting O ficer. A request for waiver nust include: a)
identification of the paragraphs for which the waiver is requested,
b) "identification of the systens, equipnent, or conponents for
which the waiver is requested; and c) a discussion of rationale for
granting the walver, including inpact on reliability,
mai ntai nabi lity, schedule, and cost if the waiver is not granted.

2.0 APPLI CABLE DOCUMENTS

2.1 CGovernment docunents. The foklowing docunents, of the issue
in effect on the date of invitation for bid or request for
Eroppsal, forma part of this standard to the extent specified
erein:



Feder al
Federal Standard No. 595a rColors"

Federal Specifications and Standards are available from
The Superintendent of Documents, U. S. Governnent Printing
Ofice, Wshington, D.C.  20402.

Mlitary

M L-STD- 454 "Standard CGeneral Requirenents for
El ectroni ¢ Equi pment”

M L-STD-461 "Electromagnetic Interference Requirements
for Equi prent”

M L-STD-462 "Measurenent of El ectromagnetic Interference
Characteristics"

M L-STD-463 "Definitions and System of Units, _
El ectromagnetic Interference and El ectronmagnetic

Conpatibility Technol ogy”
M L-F-14072 "Finishes for Gound Signal Equipnent"

MIlitary specifications and standards are available from
Conmandi n? Oficer, US. Naval Supply Center, 5801 Tabor
Avenue, Phil adel phia, Pennsylvania 19120.

NOAA/NEDSIS

Standard No. s24.801 "Preparation of Operation and
Mai nt enance Manual s"

St andard No. s24.803 "Cable and Wre ldentification"
Standard No. S24.805 “"Spare Parts"

Standard No. s24.806 "Software Devel opnent, and Mi ntenance
and User Docunentation”

Drawi ng No. s200.002 "Standard Nanme Plate "
(copy attached to this Standard).

NOAA standards are available from U S. Departnent of
Commerce, National Cceanic and Atnospheric Adm nistration,
Nati onal Environnmental Satellite, Data, and Infornation
Service, OSD3, Washington, D.C 20233. -



NASA/ GSFC

STDN SPEC-7 *"GSFC Specification - Gounding System
Requi renent s"

NASA/ GSFC specifications are available from Nat i onal
Aeronautics and Space Adm nistration, CGoddard Space Fli ght
Center, Geenbelt Road, Geenbelt, Maryland 20771.

2.2 Oher publications. The follow ng docunents forma part of
this standard to the extent specified herein. Unl ess ot herw se
indicated, the issue in effect on the date of invitation for bid or
request for proposal shall apply. Copies may be obtained from the
address listed for each publication.

"National Electrical Code" o
Nati onal Fire Protection Association
Batt erymarch Park, Quincy, Massachusetts 02269

ANSI -Y32.16 "Electrical and El ectronic

Ref erence Designations”
Anerican National Standards Institute, Inc.
1430 Broadway, New York Gity, New York 10018

3.0 REQUI REMENTS

3.1 Ceneral . Al equi pnent whose procurenent specifications
reference this standard shall conmply wth its applicable
requi rements to the extent specified therein.

3.2 Materials and workmanship. The materials used shall be new
and of the highest quality to ensure mninum of maintenance.
Unl ess otherwi se specified, all naterials shall be of the best
commer ci al grade. Materials, parts, conponents, or equi pnent
desi gnat ed gy its manufacturer as "obsolete" or "discontinued," or
anticipated by the nmanufacturer to be "discontinued" prior to final
delivery of the equiprment being devel oped or fabricated, shall not
be used. Equi pment nodel s which have been in production or use for
over twelve (12) years shall not be used.

Wor kmanshi p standards shall be in accordance with M L-STD 454.

3.2.1 Metals. Metals shall be of a corrosive-resistant type or
suitably treated or protected to resist corrosive action likely to
be net 1 n shipment or service.

3.2.1.1 Dissimlar netals. Unl ess suitably protected agai nst
el ectrolytic corrosion, dissimlar netals shall not be used In
intimate contact with each other. Dissimlar nmetals are defined-in
Specification M L-F-14072. 5

=

3.2.1.2 Thernmal coefficient of expansion. Metals having different



thermal coefficients of expansion shall not be used in interrelated
assenbl i es where dinmensional changes through the environnental
tenperature range nmay have a degrading effect on operation or
mai ntai nabi lity.

3.2.2 Fungus-resistant materials. Materials that are nutrients
for fungi shall not be used where it is practicable to avoid them
Wien a fungus-nutrient material is required, it shall be treated
with a non-toxic fungicidal agent.

3.2.3 Flammable materi al s. Fl anmabl e materials shall not be used
in the equi pment.

3.2.4 Toxic materials. Toxic materials, or those giving off toxic
fumes when overheated, to the extent of being a hazard to the
heal th and safety of operating and nai ntenance personnel, shall not
be incorporated into the equi pnent.

3.2.5 Conmponents. Standard and readily available electrical and
el ectronic conponents, expected to remain available during the
useful life of the equipnent, shall be used to the maxi num extent
practicable. Conponents manufactured in conformance with mlitary
standards shall be used where possible. [|f such conponents are not
avail able, the best commercial grade shall be used. Val ues of
capacitors and resistors shall be selected from Electronic
| ndustries Association preferred values with a 10 percent
tol erance for capacitors and a +5 percent tolerance for resistors,
except where closer tolerances are necessary. Preference shall be
given to solid-state conponents wherever their use is practicable.
Not hi ng above the conponent |evel shall be encapsul ated or seal ed
in such a way it cannot be field serviced.

3.2.5.1 Conponent  sel ecti on. Special selection (sorting) of
el ectron tubes, transistors, sem conductors, integrated circuits,
resistors, capacitors, and other simlar conponents wthin the same
type designation will not be permtted. Grcuit desjgn shall be
such that the performance objectives of this specification are net
by using any replacenent conmponent of the same type and nodel
considered by its manufacturer to be normal, wthin allowable
tolerance, and representative of the statistically variable
paranmet ers under which they are manufactured.

3.2.5.2 Transistors, integrated circuits, electron tubes, and
sem conductors. Transistors, integrated circuits, electron tubes,
and sem conductors enpl oyed shall be chosen fromthe respective
manuf acturers' current preferred-type lists. Electron tubes shal
be of a special ruggedized, premium or reliable type and readily
avai |l abl e from conmmrerci al sources. M niature 7-pin and 9-pin
el ectron tubes shall be equipped with black heat- dissipating
shields which also serve to restrain the tube nechanically in its
socket. Octal-base el ectron tubes shall be equi pped with retainin
cl anps. A mni num nunber of types of transistors, |ntePrate
circuits, zelectron tubes, and sem conductors shall be enployed,
consistent with achieving the design objectives. Al devices shal



be sufficiently derated to assure meeting the reliability

requi rements of this specification for all probable environnental
condi tions.

3.2.5.3 Conponent derati ng. Unl ess ot herw se specified al
components shall be derated according to the follow ng schedul e:,
(a) Inductors: 0.5 rated current
(b) Diodes: 0.5 rated forward current

0.7 rat edpeaki nver sevol t age

(c) Relays: 1.0 rated coil voltage

0.5 rated contact current
(d) Capacitors: 0.4 to 0.8 rated voltage
(e) Connectors: 0.5 rated current

(€£) Transistors:

H gh and Medi um power 0.3 rated power
Ceneral purpose 0.4 rated power
H gh speed sw tching 0.4 rated power
(91 Fesistors: 06 Tated current
(h) Integrated circuit outputs: 0.7 rated | oad
3.2.5.4 Resi st ors. Fi xed conposition resistors shall be

equivalent to mlitary standard types. Variable resistors shall be
one of three types depending on the application.

(a) Variable conposition type,
mlitary or best conmer ci al gr ade.

(b) Variable wire-wound type, best commercial grade.

(c) Attenuator type (rotary switch selected
fixed resistors),  best comercial grade.

Limted life (mniature and trinmmer types) units shall not be used
for controls.

3.2.5.5 Capacitors. Capacitors shall enploy mca, glass, ceranic,

plastic, or oil-filled -paper dielectric material. Electrolytic
capacitors shall be use® only uPon pri or approval of the COTR and
then only in power sapply Iter applications. Capacitors

contai ning PCB’'s shall not be used.



3.2.5.6 Rectifiers. Preference shall be given to silicon solid-
state rectifiers wherever their use is practicable. Prot ection
against internally generated transients shall be included in the
desi gn. Adequate cooling shall be provided to permt continuous
operation under the required environnental conditions.

3.2.5.7 Tine/Cycle limted itens. Conponents, parts, or equipnent
&ﬁ_ ., relays, swtches, keyboards, incandescent lights, etc.)

ich have limted life, expressed either in hours of operation or
nunber of operations, and have been used by the contractor in the
deveIoEnent of the systemin excess of 30 percent of their rated
life shall be replaced by the contractor with new, unused itens at
the tine of delivery of the equipnent to the Governnent.

3.3 Desi gn. Wthin the Ilimtations of the applicable
speci fications, the Contractor shall nake his own designs and
circuit arrangenents. The Contractor shall submt copies of his
designs for review and approval, prior to fabrication. Approval of
the design by the COTR will not in any way relieve or decrease
Contractor responsibility for satisfactory conpliance wth all
requi rements including installation of the equipnent on-site and
ready for use.

3.3.1 Reliability. The equipnent shall be designed to exhibit a
hi gh degree of reliability to assure continuous 24-hour per day
operation capability. Maxi mum use shall be nmade of established-
reliability solid-state devices.

Where el ectron tubes are required they shall have a guaranteed nean
tine before failure of not |ess than 5,000 hours. The Contractor
shall submt with his proposal a design analysis projecting
expected downtine rates.

3.3.2 Maintainability. Design of the equipnent shall be such as
to ensure ease of maintenance. Proposals shall reflect the desire
for continuous operation and the naintenance problens associ ated
wi th housing the equi pnent, or portions thereof, including on
antenna structures and at renote field |ocations.

3.3.2.1 Accessibility. Access to all. components and assenblies
(electrical, electronic, or nechanical) requiring repair or
adj ustnent during routine maintenance shall not be obstructed. Al
items shall be accessible for renoval independently of other
assenbl i es. Al'l covers requiring renoval for adjustnents shal
have quick rel ease fasteners. Access to sides of rack cabinets
shal | not be required for maintenance purposes.

3.3.2.2 Interchangeability. The design shall be such that all
correspondi ng conponents and parts shall be interchangeable as to
value, physical size and shape, geonetrical Iocation of pins,
nmounting holes, etc., anong subassenblies. Al correspondi ng
subassenbl i es shall be interchangeabl e throu%hout t he system
Grcuit conponents, parts, and subassemblies shall not be nodified,
altered, or changed so as to render them uni que unl ess detailed



drawi ngs and instructions are provided {g enable the Government to
dupl i cate the changes.

3.3.2.3 Redundancy. Wiere redundant conponent ssenbl i or
subsystens are supplied for critical areasmlat sha?1 %e pOSSlI %F’e to
resume operation within 30 mnutes (ppan time) of a failure
detecti on.

3.3.2.4 Avai |l ability. By using established reliabilit
conponents, redundancy, and designing for ease of maintenance, eac
equi pment descri bed herein shall be available for operation at _
| east 99 percent of the tine based on continuous operation, 24

hours per day. This requirement shall not apply to equipnent used
for off-line, non-operational, test or diagnostic functions.

3.3.2.5 Conponent identification. FElectronic conponents shall be
marked with the corresponding identification nunber (e.g., R201,

Cc302, T106, etc.) as shown on the schematic or wring diagram for
that particular unit, in accordance with ANSI-Y32.16 ("Electrical
and El ectronic Reference esignations") wherever possible. gpckets
for all unpluggabl e conponents shall be properly identifi eof. I'n
all cases, conplete conponent |ocation diagrams shall be provided.

3.3.2.6 Subassenbly identification. Al subassenblies shall be
labelled With the corresponding identification nunber as shown on
the schematic or wiring diagram for that particular unit. Sochets
for all unpluggable subassenblies, including circuit cards, shall
be properly identified. In_all cases, conplete subassenbly
| ocation diagrans shall be provided.

3.3.2.7  Wre identification. All wires and cables shall be
identified to enable positive jdentification of wire ends in
accordance with NOAA/NESDI S Standard No. S24.803.

3.3.2.8 Connector and termnal identification. Al connectors
(plugs and receptacles), jacks, binding posts, screw termnals and
test points shall be identified b¥ nanme and/ or nunber. The
identification shall correspond with labelling applied to the item
on the schematic and wi ring diagrans.

3.3.2.9 Assembly t echni ques. Smal | conponents (conposition
resistors, mca capacitors, diodes, etc.) shall be nounted on
circurt cards or termnal boards unless circuit requirenments
dictate otherw se. Al'l parts which may require replacenent,

including electron tube and sem conductor sockets, shall be
fastened with machine screws. No rivets, sheet metal screws, or
sel f-tapping screws shall be used for assenbly.

3.4 Hardware. Hardware (screws, nuts, washers, spacers, etc.)
used shall be of a quality to withstand the specified environnental
condi tions. Stainless steel is preferred, but other suitably

protected materials may be used upon approvals»of the COTR.
(Cadmum plating is not acceptable.) Al bolts shatl be provided
wWth elastic stop nuts, lock washers, or other nmeans of preventing



parts from | oosening under prolonged use. Al hardware shall be
manuf actured to donestic standards.

3.5 Rack-nounted equipnent. Equi prent designed for installation
in racks shall conformto the follow ng requirenents:

(a) Al panels shall conformto Electronic Industries
Associ ation standard dinensions for rack nounting. Heights shal
be in multiples of 13/4 inches.

(b) Panel width shall be 19 inches unless otherw se
speci fi ed.

(c) Chassis shall not exceed 17 1/2 inches in width if
nount ed behind a 19-inch panel .

(@) Overall chassis depth (front-to-rear), i ncl udi ng
connectors and cable bends, shall not exceed 28 inches unless
ot herw se specified.

(e) Unl ess otherwi se specified all chassis shall be provided
with slides to permt conplete withdrawal to the front for
servicing and trouble-shooting during normal operation. |f access
to chassis underside is required, tilt-type slides shall be used
Chassis installed four feet, or nore, above the floor shall also be
capable of tilting forward (panel down) to give access to the
topside. Slides shall be chosen in accordance wth chassis weight,
shall be of good quality using nylon rollers or ball bearings, and
shall be subject to approval by the COTR

(f£) Cabl e control shall be used on all chassis to prevent
cabl e damage when chassis are conpletely withdrawn. Cable carriers
shal | be Jonathan Manufacturing Co. Type CRS-25, orapproved equal

(g) Al cable and wiring connections shall be made at the
rear of the chassis. Test points shall be on the front panel and
provi ded with captive dust covers. Rack- mount ed commerci a
equi pent incorporated as part of a system shall be nodified, if
necessary, to conformwth this requirenent.

(h) AIl cable connections shall be nade at a common panel at
the inside, bottomrear of the rack. Racks to be installed over
rai sed floor areas shall penetrate the raised floors through
4-1/2 inch dianeter circular holes with cable protective abrasion
boot s. Power and signal cables shall be routed through separate
penetrations.

(1) Al drawer type chassis shall be provided with a top
cover to keep out dirt and falling objects.

C (3) Every equipnent rack shall contain a copper rack ground
Yous (mninum1/4-inch thick x I-inch wide, and length determ ned by
‘vthe height of the rack), structure and franme ground. Every

“equi pnent chassis within the rack shall be connected to the copper



bus by nmeans of an AWG #8 tinned copper braid. The braid shall be
of sufficient length to accommobdate the requiremerts of chassis
slides and cable carriers.

(k) Every equi pment rack installed over raised flooring shal
sit flush on the floor and draw its cooling air from the
under-floor plenum Cooling air shall be drawn through one or nore
4-1/2 inch diameter circular holes cut in the raised floor. Unless
specified otherwise every rack shall be a per manent ,
fixed-location, non-portable installation (e.g. no casters).

3.5.1 Rack Space Uilization. Each rack shall be acconpanied by a
rack layout drawing (in addition to those provided in the
docunent ati on setg of the formshown in Attachnment 1. The top-
nost panel shall be designated "Al;" successive panels, including
bl anks, being "a2,"™ "aA3,"....

3.5.2 Rack nunbering/designations. Rack nunbers (e.g. for
equi pnent installed at Cormand and Data Aquisition (CDA) stations)
or al pha designators (e.g. for equipnment installed at the Satellite
Qperations Control Center (socC)) will be assigned by the
gover nment .

The nunbering convention to be used is NN(N)x(x)n:

where --

NN(N) = A two digit number (CDA), or two or three letter
character (socc), identifying the systemor subsystem

x(x) = Aone or two letter character identifying either the
nunber systens or subsystem or a functional elenent. Letters
typically assigned in a tw satellite operation are: A - the
operational ‘A’ systenisubsystem B - the operational ‘B’
systenf subsystem C S-R - spare or redundant systems/subsystens;
AB, AC, AU, ect. - Comnmon operational equipnment shared by two or

nore subsystens; AZ - systens/subsystens shared by all facilities;
T - maintenance, test, or devel opmental systens/subsystens.

n = The rack nunber within the systenl subsystem set.

Label s prom nently displaying the rack nunber/designator shall be
attached to the upper center front and upper center rear of each
rack, but not on a renovabl e panel or novabl e door

3.6 Cables. Al cables shall be supPorted in racks to prevent
strain on connectors. \Were several cables run parallel they shal
be neatly bundl ed toget her. | ndi vi dual harness break-outs shall
have a sufficient service loop to permit at |east two repairs.
Slack shall be provided to allow chassis to be fully w thdrawn from
the rack on slides.

3.6.1 Control cables. Control cables between various units of a
system shall, in general, be multiconductor types. Shielding shall



be used as required for proper operation. The external jacket
shall be suitable for the environment, i.e., building interior
direct burial, exposure to sun-light, abrasion hazard, etc.

3.6.2 Power cables. Material s and workmanship for all primary
power wiring (120 volts ac, 208 volts ac, etc.) shall be in
accordance wth the National Electrical Code. Low power drain,

singl e-phase, interior installed itenms may utilize standard 3- wire
power cords with grounding plugs, unless otherw se specified. H gh
power drain, three-phase supplied itens, particularly those nounted
at renote locations, shall be supplied through grounded netallic
conduit for shielding, protection, and safety.

3.6.3 Signal cables. Signal cables shall be of atype suitable to
the signal characteristics.

_ (a) Audi o or other |ow frequency, |ow inpedance |evel,
signal s balanced to ground shall use twi sted pair, shielded as
required.

(b) Video or other baseband signals, unbalanced to ground,
shall use small coaxial cable, type RG223/U, or equal.

(c) Low level RF (radio frequency) signals shall use nom na
hal f-inch coaxial cable, type RG 214/ U, or equal

(dy H gh level RF signals shall use |arge coaxial cable,
rigid coaxial line, or wavegui de. Choi ce of cable or wavegui de
type. shall be consistent with power |evel, frequency, and
perm ssi bl e | oss.

(e) Digital signals shall use cables suitable to the signa
ampl i tude, 1npedance level, and length of run.

Departures fromthese requirenents shall be submtted to the COIR
for review and approval.

3.6.4 Spare conductors. Al multi-conductor control cables shall
i nclude spare conductors to provide for expansion or'back- up. A
m ni mum of twenty percent spares of each type shall be provided.

3.6.5 Cable identification. Al cables shall be permanently
marked in accordance with Standard s24.803Cable and Wre

| dentification."

3.6.6 Transi ent protection and EMI/RFI filtering. Control,
signal, and power lines installed on or connected to antenna
structures or other points renote to the nain systemshall be

protected and filtered in accordance with 3.10.6 and 3.10.7,
consistent wth the operational frequency and | evel of each |ine.

3.7 Connectors. All cables, with exception of power cables, shal
be termnated in appropriate connectors to facilitate disconnection
for maintenance or relocation. Mting connectors shall be provided



on all chassis or <cabinets conprising the equipnent. Al
connectors shall have nechanical restraints to prevent accidental
un-mating. Heavy wire |eads, AW5 No. 12 or |arger, nmay be
termnated in lugs and termnal strips. Connectors shall be
appropriate to the environnment they nust wthstand. Departure from
these requirenments shall be submtted to®" the COTR for review and
approval .

3.7.1 Control connectors. Control cables shall use MS type, or
equi val ent, connectors. To preclude inproper connection, each pair
of mating connectors shall be unique in size, pin arrangenment or
key-way position. Al control cable chassis connectors shall be
mounted on the rear surfaces of chassis or enclosures.

3.7.2 Power connectors. Low power drain, single-phase itens shall
use standard tw st-lock or M5 type connectors. H gh -power drain
items shall be provided with a termnal block or junction box
appropriate to the size and nunber of conductors required.

3.7.3 Signal connectors. Signal connectors shall be standard
coaxi al, twinax, or audio types as |listed bel ow
(a)  Audio signals: Audi o type connectors
consistent with cable used
(b) Vi deo, baseband signals: Type TNC coaxi al (unbal anced)
(c) Low | evel r-f signals: Type N coaxi al
(d) H gh level r-f signals: Coaxi al or wavegui de,
as appropriate
(e) Digital signals: - Milti-pin type
consistent wth cable used
(£) Test points: Type BNC coaxia
3.7. 4 Connector materials. R-f signal connectors shall be

fabricated of brass and copper alloys and silver or gold plated.
No ferromagnetic materials shall be used. Specifically prohibited
are stainless steel and nickel plate. Herneti cal | seal ed
connectors with "Kovar" center pins shall not be used. | of the
prohi bited materials cause internodul ation effects in the presence
of radio frequency fields.

3.8 Circuit cards. If circuit cards are used in the equipnent,
they shall conform to the requirements for subassenblies in
addition to the follow ng:

3.8.1 Mounting. Unpluggable circuit cards are preferred and shal
be utilized unless specific exenption& are granted by the COIR
Cards shall be a secure fit or |ocked isto place.

3.8.2 Extenders. |f cards are not accessible for maintenance in



their normal position, card extenders shall be provided for both
commerical/OEM and custom equi prent. At |east one extender shal

be included for each physically unique card.

3.8.3 Card puller. If acard puller is required to renove cards
fromtheir sockets, one (each, pair, or set) shall be provided of

each physically unique type, as a special tool, for each card file
(bucket).

3.9 Equi pment protection. Adequate protective circuitry shall be
incorporated to prevent damage to the equi pnent due to inproper
sequencing, internal faults, excessive heating, surges, transients,
i nproper adj ustment, or human error. I'n particular, protection
agai nst any of the follow ng conditions applicable to the equipnent
shal | be provided:

(a) Loss of cooling air flow through-cabinet or any critical
portion of the equi pnent.

(b) Failure of cooling system
(c) Open cabi net door, panel, or other cover.

(d) Excessive tenperature of any critical conponent,
assenbly, or other item

(e) Primary power or other critical overcurrent condition.
(£) Any critical undercurrent condition.

(g) Excessive over-voltage condition.

(h) Any critical under-voltage condition.

(1) Arc in high voltage power supplies.

(3) Excessive reflected output power (transmitters).

Equi prent  using readily unpluggabl e power cords shall include.fuses
or circuit breakers for primary overload protectjon qui prent
Bernanently wired to its power source shall include circuit

reakers for primary overload protection and power disconnect.

Vi sual and audi bl e warnings of the existence of any of these
conditions shall be available to equipnent operators.

3.10 Power. Requirenments for primary power and power supplies
shall be as follows:

3 .10.1 Power source. The Governnent will make avail abl e, unless

ot herwi se specified, power to operate the equipment at or adjacent
to the installation site. Power requirements shall be supplied to
the COTR within thirty days, or other negotiated time; after award

of contract.



3.10.2  Single-phase power. Al single-phase power equipnent,
unl ess otherwi se specified, shall be designed to operate froma
primary source of 120 volts +10 percent, gver a range from58 to 62
HZ. Each system shall be designed so the prinary source voltage
will work into an ungrounded transforir primary. The
(alternating current) system neutral shall not be chassis or ra@%
grounded under any circunstances. The use of by-pass capacitors
bet ween any power input |ead and chassis ground is prohibited.

3.10.3 Three-phase power. Al three-phase power equi pnent, unless
otherwi se specified, shall be designed to operate froma primary
|-wire source of 208/120 volts +10 percent, over a range from 58 to

62 Hz with a power factor of 0.8 or greater. If the power. input
transformer is three-phase "delta" connected, the neutral wre of
the 4-wire systemis not connected. |f the input transforner is

t hr ee- phase "wye" connected, the fourth or neutral wire shall be
connected but not grounded to the system The AC system neutral
shall not be chassis or rack grounded under any circurstances.
three-phase |oads shall be balanced so when fully operational, the
currents in each line (phase) do not differ by nore than 10
per cent . | f equi pnent contains any conponents, sSuch as notors,
requiring a specific phase sequence to assure proper operations,
the Contractor shall be responsible for determnation of proper
Bha5|ng, connection, and operation. The use of by-pass capacitors
etween any power |ead and chassis ground is prohi bited.

3.10.4 Control and protection. Al'l single racks conprisi n% an
integrated system and all nulti-rack integrated systens shall have
a single point for control and protection of power inputs. \ere
three- phase power is used, circuit breaker protection shall be
provided in each line. Systems containing test or diagnostic
equi prent in the sane rack as operational equipnent, provision nust
be made to control and protect the test or diagnostic equi pment
power independently of the operational equipment power. Single rack
equi pent utilizing AC outlet strip power interface need not conply
with this requirenent.

3.10.5 Sags/surges. Power system sags or surges of as much as 15
percent change from the nomnal voltage for a period of up to five
cycles of the line frequency shall not deteriorate performance of
t he equi pnent. The equi pnent shall be designed to wthstand
erratic variations of +30 percent in voltage and +15 percent in
frequency for periods of up to 10 seconds once every 5 mnutes.

3.10.6 Transients. Power systemtransients (spikes and inpul ses)
of as nuch as 2.5K volts peak, both positive and negative, of an
"8u-second X 20u-second" waveform randonmly distributed on the |ine
frequency wave shape once every 2 seconds and with a peak power of
2,500-watts, shall not deteriorate performance of the equipnent.
Protection in the formof a conbination of netal -oxide varistors,
silicone aval anche (zener) di odes, gas discharge devices, or other;
transi ent suppression.devices shall be provided on each AC power:,
line at the point the lines enter each cabinet, rack, or enclosure. -



3.10.7 EM/RFI filtering. Filters shall be installed on power

lines to prevent conducted interference from enterinx or |eaving
t he equi pnent cabinet, rack, or enclosure via the power connection.

3.10.8 Power supply nonitor. Meters shall be provided to nonitor

al | power supply output voltages. | ndi vi dual nmeters are not
required. A single meter may be switched to nonitor severa
vol t ages.

3.11 Gounding. Equipnent installation shall not conprom se the
integrity of the station grounding system The CDA station
grounding systemis divided into two separate, isolated systens
designated as the Technical or Electronic System Gounds and the
Utility or Power System G ound.

3.11.1 Technical or Electronic Systems Gound. The technical or
el ectroni c system ground provides an insulated | ow noi se common-
bus network for the grounding of electronic equpnent. This ground
shall be insulated fromearth at all points except at the one point
where the system is connected to the technical or electronic
systens ground rod field. Noise due to the flow of currents caused
by a potential difference between two separate points of earth
contact is mnimzed by insulating the, systemfromground at all
poi nts except one.

Recept acl es connected to Technical Gound shall be ivory in color
wi th ivory coverpl ates.

3.11.2 UWility or Power G ound. The utility or power ground
provi des an uni nsul ated comon-bus network for the grounding of
el ectrical equipment (e.g. power panels, racks, fan notors, ect.),
bui | dings, and antenna structures. This ground shall conbine the
ground points at various station structures into a common-bus
ground network to insure a definite common ground is continuously
mai ntai ned to reduce the hazard of shock to personnel.

Receptacl es connected to' Uility Gound shall be brown in color
wi th brown coverpl at es.

3.12 Personnel protection.  Equi pnent shall be designed and
constructed to provide maximum protection for operating and
mai nt enance personnel. Particular attention shall be given to the

follow ng points:

(a) Protection shall be provided against accidental contact
by personnel with voltages in excess of 50 volts.

(b) \Wierever voltages in excess of 50 volts are present
war ning | abels so stating shall be provided on the cover.

(c) All termnal strips and areas containing hazardous
vol t ages shalt be covered. Design of covers and hi gh-voltage
barriers shall provide sufficient nmechanical rigidity and cl earance
to prevent short circuits or other failures.



(d) The outside of all cabinets, racks, chassis, and
conponent enclosures as well as external netal parts, meter cases,

control shafts, and adjustnent knobs shall be grounded.

(e) Connectors containing energized conductors shall have
such conductors appearing on femal e pins.

_ (£) Provision shall be enployed to automatically discharge
hi gh-vol tage capacitors within 5 seconds after power is renoved.

(g) Gounding rods shall be provided in all areas of the
equi pmrent where voltages in excess of 300 volts exist. The rods
shall be permanently connected to the rack or cabinet ground.
Storage clips shall be provided.

(h) Interl ocks shall be provided on all doors or covers
giving access to voltages in excess of 50 volts. Interlocks shal
be of a type to allow "cheating" for naintenance purposes. They
shall reset when door is closed or covers repl aced. Connecti ons
shall be provided to permt insertion of an external interlock into
;hg_chain. Opening of an interlock shall turn on the interlock
i ndi cat or.

(i) To prevent accunulation of an electrostatic charge, al
cabl e conductors and shields shall have a DC (direct current) path
to ground.

3.13 Surface protection. Al equipnent surfaces shall be suitably
protected to prevent corrosion and wthstand the specified
envi ronnmental conditions.

3.13.1 C]eanin%. Prior to application of any finish process al
surfaces shall be cleaned free of dirt, grease, oil, flux, scale,
OEld?s anﬁ all the debris that mght interfere with adherence of
the finish.

3.13.2  Painting. Al external surfaces shall be prined with a
suitable prinmer and finished with enanel. Chassis and interna
nmetal parts shall be plated, iridited, or otherwi se protected if
painting is not practicable.

3.13.3 Col ors. The equi pnent shall be finished in colors
corresponding to the color chips of Federal Standard No. 595a or
ot her referenced docunent. Unl ess otherwise indicated in the

detgiled equi pnent specification, the follow ng colors shall be
used:

(a) Racks and cabinets #24172 green)
(c) Legends #27038 bl ack)

(

(b) Panel s #26555 (crean
(
(white)

(d) Antenna Muunted lItens #17875



3.14 Environmental conditions. Equipnment to be installed in the
operations building will, unless otherw se specified, be rack-
mounted and supplied with cooling air froma bel owthe-floor
plenum This cooling air will be at a tenperature of approxi mately
58 degrees Fahrenheit (dry bulb), a pressure of about 0.25 inches
of water, and a relative humdity of 50 percent.

Equi pment to be installed on antenna structures or other renote
points nmust wthstand and operate normally under any realizable
conbi nati on of the environnental conditions described in 3.14.1
through 3.14.7.

3.14.1 Anbient tenperature.

(a) Qperating -20'F tO +120'F
(b) Non- Operating -30'F t0 +130'‘F
(c¢) Transport -60'F t O +#135'F
3.14.2 Hum dity. Any relative humdity up to 100 percent

i ncl udi ng condensati on caused by tenperature changes.

3.14.3  Dust. Dust storm conditions as encountered in desert
regions within a shelter

3.14.4 sSalt atnosphere. Salt atmosphere as encountered within one
mle of salt water.

3.14.5 A titude. Sea | evel to 10,000 feet.

3.14.6 Oientation. Any orientation to which the antenna nay be
posi ti oned.

3.14.7 Shock and vibration. Any shock and vibration generated by
movabl e portions of the antenna.

3.15 Electromagnetic interference. Equipnent shall be designed to
conply with MIL-STD-461B, Part-3, Em ssion  Susceptibility
Requirenents and Limts. Al Electromagnetic Interference
nmeasurenents shall be performed in accordance with M L-STD 462.
The neasurenents defined by ML-STD-462 shall be wused to
denonstrate conpliance with requirenments/limts for power [|ine
circuit conducted susceptibility. Definitions relative to
El ectromagnetic Interference, test and nmeasurenent, terns, etc. are
set forth in ML-STD 463.

3.15.1 Rack shi el ding. Racks, cabinets, and enclosures shall be
EMI/RFI gasketed to reduce radi ated em ssions.

3.15.2 Radi ated em ssion. Radiated em ssion nmeasurenents shall be
erformed to document equi pment conpliance/ non-conpliance with the
evels of ML-STD 461. e



3.16 Qperation and maintenance nanual s. Ten (10) copies of an
operation and maintenance nmanual, in accordance with Standard No.
S24.801, "Preparation of QOperation and Mintenance Manuals," shal
be supplied wth each systemor subsystem

Five (5) copies of operation and maintenance nanuals, as supplied
by the CEM vendor, shall be supplied for all OEM equipnent. Al
but two (2) copies of OEM manuals nmay be delivered in mcrofiche
format (24x or 48x reduction).

3.17 Qperating spares. Included and shipped with the equipnent
shal | be a set of operating spares to cover one year (24- hour/day)
of operation. Spares shall consist of the follow ng:

(a) One (1) set consisting of one (1) each spare for every
type electron tube, integrated circuit, sem conductor device,
circuit breaker or relay installed in the equipnent, but at |east
10 percent of any particular item Were circuit cards are used,
one card of each type used shall be supplied in lieu of those spare
integrated circuits, semi conductor devices, and relays used
exclusively on the circuit cards.

(b) One (1) set of fuses consisting of ten (10) of each type
used in the equipnent.

(c) One (1) set of pilot |anps consisting of five (5) of each
type used in the equipnent.

(d) One (1) unit of each especially built or nodified
el ectronic or electrical conponent or subassenbly which is not
commercially available. This refers specifically to itens peculiar
to the contractor's own design, and especially fabricated by or for
the contractor or commercially available itens nodified or altered
in such a manner that an identical replacenent item cannot be
procured on the open nmarket as a "shelf" item (A "shelf" item
shall be considered as one appearing in the Federal Supply Catal og
or is available fromnultiple domestic sources.)

3.18 Special tools. The need for special tools for adjustment and
mai nt enance of the equiprment shall be mnimzed. |f special tools
are required, one set shall be provided. Special tools are defined
as those itens not listed in the Federal Supply Catalog or
available frommultiple donestic sources.

3.19 Recommended test equipnent. A recommended |ist of test
equi pnent required for maintenance shall be provided for each
system  The list shall include a description of the aPpIication
and uses of each piece of recommended equipnent. This list shal
be furnished to the COTR in advance of equi pment delivery. It
shall also be included in the operation and mal nt enance manual .

3.20 Nanepl ates. Nameplates, as shown in draw ng szodéooz, shal
be permanently affixed to each major unit of the equipment.
Serial nunbering to be enployed will be determ ned at tine of



contract award.

4.0 QUALI TY ASSURANCE PROVI SI ONS

4.1 CGeneral . Unl ess otherw se specified, the Contractor is
responsible for the performance of all inspection requirenents as
specified herein, Except as otherw se specified, the Contractor
may Utilize his own facilities or any conmercial |aboratory
actceptable to the COTR The Governnent reserves the right to
perform any or all of the inspections set forth in the
speci fi cations where such inspections are deenmed necessary to
assure the supplies and/or services do conformto prescribed
requirements.

4.2 Desi gn revi ews. The Contractor shall conduct two design
reviews, prelimnary and final. The design reviews and the design
plan shall specifically address the requirenments outlined in
Section 3.0 of this Standard, as well as the unique perfornance
requirements of the contract. Both design reviews shall be held at
the Contractor's plant. After the prelimnary review the
Contractor shall prepare, and submt to the COIR for approval, a
desi gn pl an.

4.2.1 Prelininarg desi gn revi ew. The prelimnary design review
shall be he-1d within 45 days after award of contract. At this tine
the Contractor shall describe his design philosophy and present
prelimnary copies of electrical schematics, draw ngs, or other
neans of describing the equi pnent design and construction. The
sof tware portion of the review shall concentrate on najor nodul es
routines, and their respective execution. Expected performance
paranmeters shall al so be stated. The Contractor shall obtain
Sppyoval of the prelimnary design concept before start of detailed
esi gn.

4.2.2 Design plan. The Contractor shall subnmit to the COIR fi nal
schematics | ayout and principal shop draw ngs, final expected
performance specifications, and a detailed description of the
proposed equi pnent at |east two weeks prior to the final design
revi ew.

4.2.3 Final design review The Contractor shall hold a fornmal
final design review and obtain approval of the COIR prior to
rel easing shop drawi ngs or purchase requisitions. At this tine,
al | drawi ngs, schematics and performance will be reviewed in detai
for conformance to the specifications. The contractor shal
prepare visual aids to support this presentation and provide copies
to each attendee.

4.2.4 Fi nal design plan. A final review of design changes
incorporated as a result of the design reviews will be held at the
contractor's facility within 30 days of the Final Design Review.
The .contractor shall provide the COIR a copy of the final design
plan at this neeting. The final design plan shall provide a



detailed description of the final design and every other element in
the contract.

4.3 Test and acceptance. The Contractor shall prepare, and submt

to the COTR for review and approval, a test plan designed to
denmonstrate conformance with the specifications. This test plan,
to be executed by the contractor, shall include the follow ng

in-plant and on-site tests:

a) Unit Level tests of hardware (including back-up and spare
units) and software -- These tests shall be conducted in-plant and
shall denonstrate the required functionality and performance of
i ndi vi dual system conponents and processes within each subsystem
The hardware tests shall include running diagnostic(s) for each
conponent .

b) Subsysten System Level tests of hardware and software --
These tests shall be conducted in-plant and shall denonstrate
required functionality and performance of the entire system
utilizing simulated external devices. The contractor shall provide
an effective method of debugging and testing devel oped software in
an environnent which sinulates all configurations and operating
condi tions.

c) Pre-shipnent, in-plant, form fit, and functions tests
denonstrating resolution of all discrepancies, errors, and
om ssions identified during unit and subsystenisystem |evel tests.

d) Post-shipnent, on-site, hardware and software tests
denonstrating proper system function followi ng installation.

e) System Integration tests, on-site, denonstrating proper
interfacing, functionality, and performance wth all actual
external systems and equi prent.

f) Final Acceptance Tests of hardware and software -- These
tests shall be conducted on-site, after satisfactory installation
conpl etion of other in-plant and on-site tests in accordance wth
the approved plan, and correction of all difficiencies identified
during the tests or other Government inspections.  The Fina
acceptance tests shall denmonstrate total system interfacing,
functionality, and performance of both _
hardware and software, and shall include denonstration of
equi pment/ system avai l ability for seven consecutive days.

4.4 Test reports. Upon conpletion of both the in-plant and on-
site tests the Contractor shall submt to the COTR two copies of
the test results. These reports shall clearly identify any
deviation fromthe specification requirements and reasons for them

4.5 Warranty.. The system including all parts and spare parts
shall be guaranteed against faulty design, mat eri al s, and
workmanship for a period of at least one (1) year after
installation and activation. Shoul d any defect in the design,



wor kmanshi p or material develop, the defective part(s) shall be
replaced with satisfactory part(s) by the Contractor at the point
of installation without further expense to the Governnent.

Determ nation of the cause of failure and the subsequent redesign
of conponents relating to warranty requirenents shall be the sole
responsiblity of the Contractor. Failure due to poor workmanship,

whil e not necessarily indicating poor design, W || be considered in
the same category as failure due to poor design. Redesi gned
repl acenents, including installation instructions and nanual

revisions resulting therefrom which will ensure proper operation
of the equipnent, shall be supplied pronptly, transportation
prepaid, to the point of installation upon receipt of proper notice
and without cost to the Governnent. If the Contractor elects to
have the defective or replaced part(s) return to his plant, it wll
be returned upon receipt by the Government of proper notification
and at the Contractor's expense.

In addition, the Contractor shall state the nunber of years,
after the warranty period, during which special or non-standard
parts will be available for procurenent by the Governnent.

5.0 PREPARATI ON FOR DELI VERY

5.1 Preservation and packagi ng. Preservation and packaging shall
be sufficient to afford protection against corrosion and
deterioration during shipnent fromthe Contractor's plant to the
destination and until installation. This degree of protection na

conform to the manufacturer’'s. conmmercial practice when suc

practice meets or exceeds these requirenents.

" 5.2 Packing. Each unit of the equipnment shall be substantially
packed, including necessary bracing, to assure delivery in
undamaged condi ti on. Large parts, electrical and electronic
assenbl i es, and other delicate mechanisns shall bepacked in sturdy
wooden crates or heavy boxes. Large structural items need not be
conpl etely packaged so long as they are adequately protected.

5.3 Marking. Each crate, box, or unit or equipnment shipped as
|l ess than a truckload shall be |egibly marked with consignee's nane
and address, Contractor's identification, contract nunber, and any
additional required | abelling. If shiprment is by Contractor's
vehicle these nmarking requirenents are wai ved.

6.0 NOTES

6.1 Notice. Wen CGovernnent draw ngs, specifications, or other
data are used for any purpose other than in connection with a
definitely related Governnent procurement operation, the United
St ates Governnent thereby incurs no responsibility nor any
obligation whatsoever; and the fact the CGovernnent may have
formul ated, furnished, or in any way supplied the said draw ngs,



specifications, or other data is not to be regarded by inplication
or otherwise as in any manner |icensing the holder or any other
person or corporation, Or conveying any rights or permssion to
manuf acture, use, or sell any patented invention that may in any

way be related thereto.
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